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OS (54) Title: PHARMACEUTICAL FORMULATIONS 

£3 (57) Abstract: Good bioavailability of desmopressin can be obtained by means of an orodispersible pharmaceutical dosage form. 
° Preferred dosage forms comprise desmopressin and an open matrix network which is an inert water-soluble or water-dispersible 
O carrier material. Desmopressin formulated in this way is useful for voiding postponement, or the treatment or prevention of in- 
J^. continence, primary nocturnal enuresis (PNE), nocturia or central diabetes insipidus. Peptides other than desmopressin can also be 
^ formulated in this way. 
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PHARMACEUTICAL FORMULATIONS 

THIS INVENTION relates to pharmaceutical formulations, to methods of making 
them and to their use in the treatment and prophylaxis of diseases in mammals, 
5 particularly humans. 

Desmopressin (l-desamino-8-D-arginine vasopressin, DDAVP) is an analogue of 
vasopressin having high antidiuretic activity. It is commercially available as the acetate 
salt both in tablet form and as a nasal spray, and is commonly prescribed for voiding 
10 postponement, incontinence, primary nocturnal enuresis (PNE) and nocturia, among 
other indications, including central diabetes insipidus. 

While existing formulations of desmopressin have met the needs of patients, there is still 
a need for improvement. Tablets are often preferred by patients because of their ease of 

1 5 use, discretion and the lack of uncertainty of correct administration. However, tablets 
generally need to be taken with a glass of water or other drink, which is a problem as 
fluid intake need to be restricted in connection with desmopressin treatment, and the 
message to the patient is much clearer when there is no water intake at all. Furthermore 
the bioavailability of desmopressin when taken by tablet is about 0.1% when compared 

20 to intravenous injection, a figure which clearly leaves room for improvement. 

Intranasal administration leads to higher bioavailability, but is less preferred by patients. 
Further, intranasal administration may adversely affect the cilia, such that viruses and 
bacteria may more readily pass into the mucosa. 



25 



Sublingual formulations of desmopressin have previously been proposed. Grossman et 
ai, Br. Med. J. 1215 (17 May 1980) reported administration of desmopressin in a 
sublingual lozenge of unspecified composition. In the same year, Laczi et ai, Int. J. 
Clin. Pharm. Ther. Tox. 18 (12) 63-68 (1980) reported administration of 30ug 
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desmopressin in 200mg sublingual tablets containing sucrose, potato starch, stearin, 
ethanol (as rectified spirit), white gelatin, distilled water and powdered cocoa. However, 
in WO-A-8502 1 1 9 it is stated: 

5 The so-called sublingual tablet is also objectionable since it requires a 

relatively long dissolving time and is dependent on a patient's saliva 
secretion. [WO-A-8502 1 19, page 2, lines 4-6] 

Fjellestad-Paulsen et al., Clin. Endocrinol. 38 177-82 (1993) administered a liquid nasal 
10 spray formulation of desmopressin sublingualis which avoided the problems noted 
above for the sublingual tablet. However, the authors reported that, following sublingual 
administration of the liquid, no detectable desmopressin was found in the blood. 

It has now been discovered that desmopressin can be administered as a solid 
15 orodispersible dosage form which provides improved bioavailability compared to 
conventional oral tablets of desmopressin. 

According to a first aspect of the invention, there is provided an orodispersible 
pharmaceutical dosage form of desmopressin. 

20 

The desmopressin may be in the form of the free base or a pharmaceutical^ or, where 
appropriate veterinarily, acceptable salt, or in any other pharmaceutical^ or veterinarily 
acceptable form. The acetate salt is particularly preferred. 

25 The formulation will typically be solid. It may disperse rapidly in the mouth, for 
example within 10, 5, 2 seconds, or even within 1 second, in increasing order of 
preference. Such formulations are termed 'orodispersible'. The formulation will 
typically comprise a suitable carrier for this purpose, which will be pharmaceutical^ 
acceptable (or veterinarily acceptable in the case of administration to non-human 

30 animals). 
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■n* dafly dosage of desmopraasin, measurad as the free base, will generally be from 0.5 
„, w ,„ ! mg per dosage fonn. In on. preferred dosage range, the dotage wdl 
wiMl ly range from 2 pg to 600 pg per dosage form and preferably from 10 pg to 600 

5 „g Reladve tow doses ara also specifrctUly contemplated, for eumpto from 0.5 pg to 
75 pg, preferably 0.5 or 1 pg to 50 pg. When one dosage form per day is tuinrintsttrad, 
as is usual for PNE and nocwria, this will typtauly be the dose per dosage form. When 
to daily dose is administered in two or m*. dosages, as will typietdly be the «se for 
crtral diabetes insipidus, the amount of active eompound per dosage form wdl be 

10 reduced accordingly. 

Other active ingredients, whether or not peptides, may also be present. 

Pba^tical dosage forms of the pmsen. invention «e adapted to supply the active 
15 iogradien, to the oral cavity. Tbe active may be absorbed acmss the sublingual mucosa, 
omerwis. from the oral cavity (eg. across the buccal and/or gingiva. mucosa) 
and/or from die gastrointestinal tract for systemie distribution. 

A variety of formulations are known which are suittble for delivering other active 
20 Utgrediemsforabsonttionfromtheoralceviv. Such formulations may be usrfu. m the 
„_ invention. Among them am intrabuccally disintegrating solid formulation, , or 
p^ons which comprise me active ingredient, a sugar comprising lactose and/or 
n^^, and 0..2 to U »/»%, based on me send component of agar and whtch has a 
d^ty of 400 mg/m. to 1,000 mg/m. and have a sufftcient sfrengm for tandUng, which 
25 in practice may mean sufficient stiengd. to withaand removal from a blister paclragmg 
vdthont disintegrating. Such fotmulations, and how to m*« mem, arc d*c.oa=d m US- 
A-5466464, to which reference is made for further details. 

ta una embodiment of the invention, me sugar may be used in the fomtuMon in an 
M amoum of a, toss, 50 w/w%, praferably SO w/w« or more, mora preferably 90 w/w% or 
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more, based on the total solid components, although it may vary depending on the 
quality and quantity of the active ingredient to be used. 

Though types of agar are not particularly limited, those listed in the Japanese 
Pharmacopoeia may be used preferably. Examples of the listed agar include agar 
powders PS-7 and PS-8 (manufactured by Ina Shokuhin). 

Agar may be used in an amount of from 0.12 to 1.2 w/w%, preferably from 0.2 to 0.4 
w/w%, based on the solid components. 



In order to produce a formulation in accordance with this embodiment of the present 
invention, a sugar comprising lactose and/or mannitol is suspended in an aqueous agar 
solution, filled in a mould, solidified into a jelly-like form and then dried. The aqueous 
agar solution may have a concentration of from 0.3 to 2.0%, preferably from 0.3 to 
15 0.8%. The aqueous agar solution may be used in such an amount that the blending ratio 
of agar based on the solid components becomes 0.12 to 1.2 w/w%, but preferably 40 to 
60 w/w% of agar solution based on the solid components. 

Other formulations known for delivering active ingredients for absorption from the oral 
20 cavity are the dosage forms disclosed in US-A-6024981 and US-A-6221392. They are 
hard, compressed, rapidly dissolvable dosage forms adapted for direct oral dosing 
comprising: an active ingredient and a matrix including a non-direct compression filter 
and a lubricant, said dosage form being adapted to rapidly dissolve in the mouth of a 
patient and thereby liberate said active ingredient, and having a friability of about 2% or 
25 less when tested according to the U.S J»., said dosage form optionally having a hardness 
of at least about 15 Newtons (N), preferably from 15-50 N. US-A-6024981 and US-A- 
6221392 disclose further details and characteristics of these dosage forms and how to 
make them. 
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Preferably, dosage forms in accordance with this embodiment of the invention dissolve 
in about 90 seconds or less (preferably 60 seconds or less and most preferably 45 
seconds or less) in the patient's mouth. It is also often desirable that the dosage form 
include at least one particle. The particle would be the active ingredient and a protective 
material. These particles can include rapid release particles and or sustained release 
particles. 

In a particularly preferred formulation in accordance with this embodiment of the 
present invention there is provided a hard, compressed, rapidly dissolving tablet adapted 
for direct oral dosing. The tablet includes particles made of an active ingredient and a 
protective material. These particles are provided in an amount of between about 0.01 and 
about 75% by weight based on the weight of the tablet. The tablet also includes a matrix 
made from a non-direct compression filler, a wicking agent, and a hydrophobic 
lubricant. The tablet matrix comprises at least about 60K rapidly water soluble 
ingredients based on the total weight of the matrix material. The tablet has a hardness of 
between about 15 and about 50 Newtons, a friability of less than 2% when measured by 
U S P and is adapted to dissolve spontaneously in the mouth of a patient in less than 
about 60 seconds and thereby liberate said particles and be capable of being stored in 
bulk. 

A very fine grained or powdered sugar known as a non-direct compression sugar may be 
used as a filler in the matrix of this embodiment the present invention. This material, in 
part because of its chemical composition and in part because of its fine particle size, wiU 
dissolve readily in the mouth in a mater of seconds once it is wetted by saliva. Not only 
does this mean that it can contribute to the speed at which the dosage form will dissolve, 
it also means that while the patient is holding the dissolving dosage form in his or her 
mouth, the filler will not contribute a "gritty" or "sandy" texture thus adversely affecting 
the organoleptic sensation of taking the dosage form. In contrast, direct compression 
versions of the same sugar are usually granulated and treated to make them larger and 
better for compaction. While these sugars are water soluble, they may not be solubilised 
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quickly enough. As a result, they can contribute to the gritty or sandy texture of the 
dosage form as it dissolves. Dissolution time in the mouth can be measured by observing 
the dissolution time of the tablet in water at about 37'C. The tablet is immersed in the 
water without forcible agitation or with minimal agitation. The dissolution time is the 
5 time from immersion to substantially complete dissolution of the rapidly water soluble 
ingredients of the tablet as determined by visual observation. 

Particularly preferred fillers, in accordance with the present invention are non-direct 
compression sugars and sugar alcohols which meet the specifications discussed above. 
10 Such sugars and sugar alcohols include, without limitation, dextrose, mannitol, sorbitol, 
lactose and sucrose. Of course, dextrose, for example, can exist as either a direct 
compression sugar, Le., a sugar which has been modified to increase its compressibility, 
or a non-direct compression sugar. 

15 Generally, the balance of the formulation can be matrix. Thus the percentage of filler 
can approach 100%. However, generally, the amount of non-direct compression filler 
useful in accordance with the present invention ranges from about 25 to about 95%, 
preferably between about 50 and about 95% and more preferably from about 60 to about 
95%. 

20 

The amount of lubricant used can generally range from between about 1 to about 2.5% 
by weight, and more preferably between about 1.5 to about 2% by weight. 
Hydrophobic lubricants useful in accordance with the present invention include alkaline 
stearates, stearic acid, mineral and vegetable oils, glyceryl behenate and sodium stearyl 
25 fumarate. Hydrophilic lubricants can also be used. 

Protective materials useful in accordance with this embodiment of the present invention 
may include any of the polymers conventionally utilized in the formation of 
microparticles, matrix-type microparticles and microcapsules. Among these are 
30 cellulosic materials such as naturally occurring cellulose and synthetic cellulose 
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derivatives; aerylic polymers and vinyl polymers. Other simple polymers include 
proteinaceous materials such as gelatin, polypeptides and natural and synthetic shellacs 
and waxes. Protective polymers may also include ethylcellulose, methylcellulose, 
carboxymethyl cellulose and acrylic resin material sold under the registered trade mark 
5 EUDRAGIT by Rhone Pharma GmbH of Weiterstadt, Germany. 

In addition to the ingredients previously discussed, the matrix may also include wicking 
agents, non-effervescent disintegrants and effervescent disintegrants. Wicking agents are 
compositions which are capable of drawing water up into the dosage form. They help 
1 0 transport moisture into the interior of the dosage form. In that way the dosage form can 
dissolve from the inside, as well as from the outside. 

Any chemical which can function to transport moisture as discussed above can be 
considered a wicking agent. Wicking agents include a number of traditional non- 
15 effervescent disintegration agents. These include, for example, microcrystalline cellulose 
(AVICEL PH 200, AVICEL PH 101), Ac-Di-Sol (Croscarmelose Sodium) and PVP-XL 
(a crosslinked polyvinylpyrrolidone); starches and modified starches, polymers, and gum 
such as arabic and xanthan. Hydroxyalkyl cellulose such as hydroxymethylcellulose, 
hydroxypropylcellulose and hydroxyopropylmethylcellulose, as well as compounds such 
20 as carbopol may be used as well. 

The conventional range of non-effervescent disintegrant agents used in conventional 
tablets can be as high as 20K. However, generally, the amount of disintegration agent 
used ranges from between about 2 and about 5%, according to the Handbook of 
25 Pharmaceutical Excipients. 

In accordance with this embodiment of the present invention, the amount of wicking 
agents used may range from between 2 to about 12% and preferably from between 2 to 
about 5%. 
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It is also possible, of course, to include non-effervescent disintegrate which may not act 
to wick moisture, if desirable. In either event, it is preferable to use either rapidly water 
soluble, non-effervescent disintegrants or wicking agents and/or to minimize the use of 

5 generally non-water soluble wicking agents or non-effervescent disintegrants. Non- 
rapidly dissolvable, non-rapidly water soluble elements if used in sufficient quantity, can 
adversely affect the organoleptic properties of the tablets as they dissolve within the 
mouth and therefore should be minimized. Of course, wicking agents or non- 
effervescent disintegrants which are rapidly water soluble as discussed herein can be 

10 used in greater quantity and they will not add to the grittiness of the formulation during 
dissolution. Preferred wicking agents in accordance with the present invention include 
crosslinks PVP, although, the amounts of these must be controlled as they are not 
rapidly water soluble. 

15 In addition, it may be desirable to use an effervescent couple, in combination with the 
other recited ingredients to improve the disintegration profile, the organoleptic 
properties of the material and the like. Preferably, the effervescent couple is provided in 
an amount of between about 0.5 and about 50%, and more preferably, between about 3 
and about 15% by weight, based on the weight of the finished tablet. It is particularly 

20 preferred that sufficient effervescent material be provided such that the evolved gas is 
less than about 30 cm, upon exposure to an aqueous environment. 

The term "effervescent couple" includes compounds which evolve gas. The preferred 
effervescent couple evolve gas by means of a chemical reaction which takes place upon 

25 exposure of the effervescent disintegration couple to water and/or to saliva in the mouth. 
This reaction is most often the result of the reaction of a soluble acid source and an 
alkali monohydrogencarbonate or other carbonate source. The reaction of these two 
general compounds produces carbon dioxide gas upon contact with water or saliva Such 
water-activated materials must be kept in a generally anhydrous state and with little or 

30 no absorbed moisture or in a stable hydrated form, since exposure to water will 
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disintegrate h** — "» * my T " "* * 

ZL — , *» ^ p.* - «* - - 

slK h as, for exampte: cHnc, tartoric, ~Bc «— h •** - ™' ^ 
souree* include dry solid carbon and bicartonate - such «, preibmMy, sod™ 
5 bicarbonate, sodium carbonato, potassium b.c«bor*.. and pomsshtm 

cesium carbonate and me like. Regans which evoWe oxygen o, otoer g*ses artd 
which are safe for human consumption are also included. 

to fc case of the orally dissolvabte Mm m accordance with the present invenuon, it is 
,0 prefer tha. bo* .he amount and the type of disintegmdon agen,, ^ efierveac^ « 
non-effervescenr, or the combtoauon .hereof be provided sufflcien, » . conbolUd 
areoun. such mm me »b.« provides a pleasant organoleptic sensahon m me moud, of 
toe patient k some mstances, the patient shomd be ab,e ,0 perceive a dishnc, se^on 
of fering or bubbling as rhe tab.e, disintegm.es in the mouth, to gen^., me to*. 

„ amount of wMng agents, non^fe^oen, disimegmms and effervescent dtsn^ton* 
shou.d range torn 0-50%. Hoover, „ should be emphasised ma, me fomtulaho^o 
to, present invemion wili dissolve rap.d.y a^ therefore, me neod for tome^mg 
JL is minima.. As inusbated in me examp.es, appropriate hardness, fttabmty and 
d L„>«uon tones can be obmineu even without effentescen, diaintogmn.s or hrgh 

20 quantities of wicking agents. 

Hie use of a non-direc, crnnpre^ion filler elimma.es me need for many conventional 
processing stops such as granulation and/or me need to purchase more expensive pre- 
^nJ, compressible fflera. A, rhe sameume, toe manning dosage form , abatonce 
* Tperformance »d stobUHy. .. is robus. enough to be »nvenuona.ly produced usmg 
Z compression. It is robus. enough to be stored o, packed in ■* Y* .. rap.* 
„ in the mouto while minimiang the unpleasant fee. of . 
disintegraUng toblets to the extent possible. 
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Formulations in accordance with this embodiment of the invention may be made by a 
method including the steps of: 

(a) forming a mixture including an active ingredient and a matrix including a non-direct 
5 compression filler and a lubricant; 

(b) compressing the mixture to form a plurality of hard, compressed, rapidly 
disintegrable dosage forms including the active ingredient distributed in the orally 
dissolvable matrix; and optionally 

10 

(c) storing the dosage forms in bulk prior to packaging. In a preferred embodiment, the 
dosage forms are then packaged in a lumen of a package such that there is at least one 
per package. In a preferred particularly preferred embodiment, the dosage forms are then 
packaged in a lumen of a package such that there more than one per package. Direct 

15 compression is the preferred method of forming the dosage forms. 

Other formulations known for delivering active ingredients for absorption from the oral 
cavity are the dosage forms disclosed in US-A-6200604, which comprise an orally 
administrable medicament in combination with an effervescent agent used as penetration 

20 enhancer to influence the permeability of the medicament across the buccal, sublingual, 
and gingival mucosa. In the context of the present invention, the medicament is 
desmopressin, which is administered in some embodiments across the sublingual 
mucosa. In the formulations of this embodiment of the invention, effervescent agents 
can be used alone or in combination with other penetration enhancers, which leads to an 

25 increase in the rate and extent of oral absorption of an active drug. 

Formulations or dosage forms in accordance with this embodiment of the invention 
should include an amount of an effervescent agent effective to aid in penetration of the 
drug across the oral mucosa. Preferably, the effervescent is provided in an amount of 
30 between about 5% and about 95% by weight, based on the weight of the finished tablet, 
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and more preferably in an amount ofbetween about 30% and about 
particularly preferred that sufficient effervescent material be provided such that the 
evolved gas is more than about 5 cm 3 but less than about 30 cm 3 , upon exposure of the 
tablet to an aqueous environment. 

The term "effervescent agent" tocludes compounds which evolve gas. The preferred 
effavescen. agents evolve gas hy means of a chemical reaction which t*. place upon 
exposure of the effervescent agon (an effervescent couple) to water and/or to seliva ur 
Ac mourn. This macdon is most often the result of the reason of a soluble add source 
„, a source of carbon dioxide such as an alkaline carbonate or bieartonate. The 
^on of these two general compounds pnrduces carbon dioxide gas upon contact wrm 
«« or saliva. Such water-^vated materials must be kept in a generally anhydrous 
sate and with li«le or no absorbed moisture or to a stable hydmfed taw stoce exposure 
,„ w«er will pmmaturely disimegmm the tablet The acid sources may be any winch a* 
srfe for human consumption and may generally include food acida, acid and hydnte 
anmcids such as, for example: citric tartaric, amalic, fumeric, adipic, and suceto.es. 
Carixaud. sources include <hy solid carbonate and bicarbonate srd. such as, prefeaably, 
sodium bicarbonate, sodium autonate, potassium bicarbonate nd pottssium cabonate, 
cesium carbomde and the like. Reacnrnts which evolve oxygen o, other g*ses and 
which are safe for human consumptfon are also included. 

Ik. effervescent agents) useful to this embodiment of the present tavendon b no. 
always based upon a reacrion which forms cnrbon dioxide. Recants which evolve 
oxygen or other gasses which are sri. for human consumpdon rue also cons.de,* 
.rithin me scope. Where the effervesce agent tac.«o« two mutuauy reacdve 
components, such as « acid some, and a catenate source, it is prefened that bod, 
exponents react completely. Themfoaw an euuivden, rado of components whrch 
psovides for equal equivalents is prefer^ For example, if the acid used is diprodc then 
either twice dK amount of a mono-reactive carbons base, or an eqtul amount of a d. 
, active base should be used for complete neutralized.* to be realised. However, m 
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other embodiments of the present invention, the amount of either acid or carbonate 
source may exceed the amount of the other component. This may be useful to enhance 
taste and/or performance of a tablet containing an overage of either component In this 
case, it is acceptable that the additional amount of either component may remain 
S unreacted. 

Such dosage forms may also include in amounts additional to that required for 
effervescence a pH adjusting substance. For drugs that are weakly acidic or weakly 
basic, the pH of the aqueous environment can influence the relative concentrations of the 

10 ionised and unionised forms of the drug present in solution according to the Henderson- 
Hasselbach equation. The pH solutions in which an effervescent couple has dissolved is 
slightly acidic due to the evolution of carbon dioxide. The pH of the local environment, 
e.g. saliva in immediate contact with the tablet and any drug that may have dissolved 
from it, may be adjusted by incorporating in the tablet a pH adjusting substances which 

15 permit the relative portions of the ionised and unionised forms of the drug to be 
controlled. In this way, the present dosage forms can be optimised for each specific 
drug. If the unionised drug is known or suspected to be absorbed through the cell 
membrane (transcellular absorption) it would be preferable to alter the pH of the local 
environment (within the limits tolerable to the subject) to a level that favours the 

20 unionised form of the drug. Conversely, if the ionised form is more readily dissolved the 
local environment should favour ionisation. 

The aqueous solubility of the drug should preferably not be compromised by the 
effervescent and pH adjusting substance, such that the dosage forms permit a sufficient 
25 concentration of the drug to be present in the unionised form. The percentage of the pH 
adjusting substance and/or effervescent should therefore be adjusted depending on the 
drug. 



30 



Suitable pH adjusting substance for use in the present invention include any weak acid 
or weak base in amounts additional to that required for the effervescence or, preferably, 
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any buffer system that is not harmful to the oral mucosa. Suitable P H adjusting 
substance for use in the present invention include, but are not limited to, any of the acids 
or bases previously mentioned as effervescent compounds, disodium hydrogen 
phosphate, sodium dihydrogen phosphate and the equivalent potassium salt 

The dosage form of this embodiment of the invention preferably includes one or more 
other ingredients to enhance the absorption of the pharmaceutical ingredient across the 
oral mucosa and to improve the disintegration profile and the organoleptic properties of 
the dosage form. For example, the area of contact between the dosage form and the oral 
mucosa, and the residence time of the dosage form in the oral cavity can be improved by 
deluding a bioadhesive polymer in this drug delivery system. See, for example, 
Mechanistic Studies on Effervescent-Induced Permeability Enhancement by Jonathan 
Eichman (1997), which is incorporated by reference herein. Effervescence, due to rts 
mucus stripping properties, would also enhance the residence time of the bioadhesive, 
15 thereby increasing the residence time for the drug absorption. Non-limiting examples of 
bioadhesives used in the present invention include, for example, Carbopol 934 P, Na 
CMC, Methocel, Polycarbophil (Noveon AA-1), HPMC, Na alginate, Na Hyaluronate 
and other natural or synthetic bioadhesives. 

20 in addition to the effervescence-producing agents, a dosage form according to this 
embodiment of the present invention may also include suitable non-effervescent 
disintegration agents. Non-limiting examples of non-effervescent disintegration agents 
include: microcrystalline, cellulose, croscarmelose sodium, crospovidone, starches, com 
starch potato starch and modified starches thereof, sweeteners, clays, such as bentomte, 

25 alginates, gums such as agar, guar, locust bean, karaya, pectin and tragacanth. 
Disintegrants may comprise up to about 20 weight percent and preferably between about 
2 and about 10% of the total weight of the composition. 

In addition to the particles in accordance with this embodiment of the present invention, 
30 the dosage forms may also include glidants, lubricants, binders, sweeteners, flavounng 



VO-Q3094886mtt P - "- ggtUieeatent^^ 



Page 15 of 34 



WO 03/094886 PCT/IB03/02368 

-14- 

and colouring components. Any conventional sweetener or flavouring component may 
be used. Combinations of sweeteners, flavouring components, or sweeteners and 
flavouring components may likewise be used. 

5 Examples of binders which can be used include acacia, tragacanth, gelatin, starch, 
cellulose materials such as methyl cellulose and sodium carboxy methyl cellulose, 
alginic acids and salts thereof, magnesium aluminium silicate, polyethylene glycol, guar 
gum, polysaccharide acids, bentonites, sugars, invert sugars and the like. Binders may be 
used in an amount of up to 60 weight percent and preferably about 1 0 to about 40 weight 

10 percent of the total composition. 

Colouring agents may include titanium dioxide, and dyes suitable for food such as those 
known as F.D.& C. dyes and natural coloring agents such as grape skin extract, beet red 
powder, beta-carotene, annate, carmine, turmeric, paprika, etc. The amount of colouring 
15 used may range from about 0.1 to about 3.5 weight percent of the total composition. 

Flavours incorporated in the composition may be chosen from synthetic flavours oils 
and flavouring aromatics and/or natural oils, extracts from plants, leaves, flowers, fruits 
and so forth and combinations thereof. These may include cinnamon oil, oil of 

20 wintergreen, peppermint oils, clove oil, bay oil, anise oU, eucalyptus, thyme oil, cedar 
leave oil, oil of nutmeg, oil of sage, oil of bitter almonds and cassia oil. Also useful as 
flavours are vanilla, citrus oil, including lemon, orange, grape, lime and grapefruit, and 
fruit essences, including apple, pear, peach, strawberry, raspberry, cherry, plum, 
pineapple, apricot and so forth Flavours which have been found to be particularly useful 

25 include commercially available orange, grape, cherry and bubble gum flavours and 
mixtures thereof. The amount of flavouring may depend on a number of factors, 
including the organoleptic effect desired. Flavours may be present in an amount ranging 
from about 0.05 to about 3 percent by weight based upon the weight of the composition. 
Particularly preferred flavours are the grape and cherry flavours and citrus flavours such 

30 as orange. 
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One aspect of the invention provides a solid, oral tablet dosage form suitable for 
sublingual administration. Excipient fillers can be used to facilitate tableting. The filler 
desirably will also assist in the rapid dissolution of the dosage form in the mouth. Non- 
5 limiting examples of suitable fillers include: mannitol, dextrose, lactose, sucrose, and 
calcium carbonate. 

As described in US-A-6200604, tablets can (rite be manufactured by direct 
compression, wet granulauon or any other table, manufacroring technique. The dosage 
0 form may be administered to a human or other mamnndian subject by placing the dosage 
fomt in me subject's mouth and holding i, in the mouth, beneam rhe tongue (for 
^Mng.ud adminisnation). The dosuge form spontaneously begins to disintegrate dne to 
to moisture in the month. The disintegmtion, and particularly the effervescence, 
Simulates additional salivation which further enhance* disin.egm.ton. 

Although the above described formulations are within the scope of the present invendon, 
«,. most preferred orodispersibl. soUd pharmaceutical dosage forms according to the 
invention comprise desmopressin and an open mafrix network carrying me 
desmopressin, the open nudrix network being comprised of a wa.er-so.ubie or waK, 
20 dispersible carrier material that is inert towards desmopresstn. 

Precorneal dosage forms comprising open nudrix networks are known from GB-A- 
, 548022, «o which reference is made for forte dettrils. Pharmaceudcal dosage forms of 
me mvenrioncanb. rapid* disintegrafed by water. By "rapidly disimegmted" is mean. 
25 ma, me shaped artides are disintegrated in wa«er wtdun !0 seconds. Preferabiy me 
shaped article disintegrates (dissolves or disperses) within 5 seconds or even two 
see^s or on. aecond o, less. The disinfcgradon rime is measure* by a pmcedum 
logons to .he Dism.egra.ion Test for Tablets, B.P. 1973. The procedme is desenbed 
in GB-A-1548022 and outlined below. 



30 
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Apparatus 

A glass or suitable plastic tube 80 to 100 mm long, with an internal diameter of 
about 28 mm and an external diameter of 30 to 3 1 mm, and fitted at the lowerend, 
so as to form a basket, with a disc of rustproof wire gauze complying with the 
requirements for a No. 1.70 sieve. 



A glass cylinder with a flat base and an internal diameter of about 45 mm 
containing water not less than 15 cm deep at a temperature between 36° and 38°C. 

The basket is suspended centrally in the cylinder in such a way that it can be raised 
and lowered repeatedly in a uniform manner so that at the highest position the 
gauze just breaks the surface of the water and at the lowest position the upper rim 
of the basket just remains clear of the water. 

Method 

Place one shaped article in the basket and raise and lower it in such a manner that 
the complete up and down movement is repeated at a rate equivalent to thirty times 
a minute. The shaped articles are disintegrated when no particle remains above the 
gauze which would not readily pass through it. No such particle should remain 
after 10 seconds. 



By the term "open matrix network" there is meant a network of water-soluble or water- 
dispersible carrier material having interstices dispersed throughout. The open matrix 

25 network of carrier material is of generally low density. For example the density may be 
within the range 10 to 200 mg/cc e.g. 10 to 100 mg/cc, preferably 30 to 60 mg/cc. The 
density of the shaped article may be affected by the amount of active ingredient, or any 
other ingredients, incorporated into the article and may be outside the above mentioned 
preferred limits for the density of the matrix network. The open matrix network which is 

30 similar in structure to a solid foam enables a liquid to enter the product through the 
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int^ces and permeate ^ugh the interior. Pe^uon by aq«oua medu. expose £ 

^us media ***** * »«wor k of — — - *** * 
open matrix structure is of a porous nature and enhastcea £££ 
comp»ed wirh oriinary soiid shaped pharmac^ dosage forma sue* - .£ 
IL, suppoairories and peesariea. Rapid dismtegrudon reau.ts - raptd reieas. ofdre 
active ingredient carried by the matrix. 

^ carrier material used in the product of the invention may be an, <•*"**>"' 
^LTsperaibie tnaterM that is Pharmacol accept or inert . *. 
Z JT* capable of forming a rapid* diainKgra^e open matnx netwo*. Ut 
* -ac Ler-soiubie — - - * — — ~ ^ 

plly advan^geons carrier may be fbnned from poiypepddes such as 
IluWy g«U»n which is par.Uu.er., hydmlysed, a.* by heattng . ~m . For 

Un ntay be parrUUy hydao,y*d by hearing a soiution of *e 
wa Jeg in . aurodave a. about DK for -P « 2 hours, «* from about :Smmm 
, hour prefembiy from about 30 minutes to about 1 hour. The hydros 
used I — — * • or M weight^ - 

, p^erahi, a, 2 .. 4% about 3%, or « 4 ro 6% a* about 5*. As ts app*en- tan 

of the water for example by freeze drying. 

• mnv he used it has an unpleasant taste and thus 

*-* *^ - - taste of me geiadn in 

^ngmdL Moreover, me headng s«p necessary with the uae of n— . 

— proceasing times and incurs beabng costs mereb, increasmg dte overa, 
^me process. Therefore, the use o, «sh geiati, especiaUy non-geihng flsb 
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gelatin, is preferred, especially for desmopressin. Reference is made to WO-A-0061 117 
for further details. 

Other carrier materials may be used in place of partially hydrolysed gelatin or fish 
gelatin, for example polysaccharides such as hydrolysed dextran, dextrin and alginates 
(e.g. sodium alginate) or mixtures of above mentioned carriers with each other or with 
other carrier materials such as polyvinyl alcohol, polyvinylpyirolidine or acacia. 
Modified starch may also be used in place of gelatin, as described in WO-A-0044351, to 
which reference is made for further details. 

Other carrier materials which may be present in addition to, or in some cases in place of, 
the above carriers include: gums such as tragacanth, xanthan, carageenan, and guar; 
mucilages including linseed mucilage and agar; polysaccharides and other carbohydrates 
such as pectin and starch and its derivatives, particularly soluble starch and dextrates; 
water soluble cellulose derivatives, such as hydroxyethylmethyl cellulose, 
hydroxypropylmethyl cellulose and hydroxypropyl cellulose; and carbomer. 

A filler may also be present The filler desirably will also assist in the rapid dissolution 
or dispersion of the dosage form in the mouth. Non-limiting examples of suitable fillers 
include sugars such as mannitol, dextrose, lactose, sucrose and sorbitol. The filler is 
preferably used at concentrations of about 0 to 6% or 8% weight/vol., most preferably at 
2 to 4% e.g. about 3%, or at 4 to 6% e.g. about 5%. Again, these concentrations refer to 
the total formulation prior to removal of the water for example by freeze drying. 



25 



30 



Pharmaceutical dosage forms of the invention may be in the form of shaped articles. 
They may incorporate ingredients in addition to the active ingredients). For example the 
pharmaceutical dosage form of the present invention may incorporate pharmaceutical^ 
acceptable adjuvants. Such adjuvants include, for example, colouring agents, flavouring 
agents, preservatives (e.g. bacteriostatic agents), and the like. US-A-5188825 teaches 
that water soluble active agents should be bonded to an ion exchange resin to form a 
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wafer insomble active complex; aUhough tot «^«* * 

oractisoi bete (for which refers to US-A-5188825 is mad. for forte deferis), * bos 
L found in th. d.v.lopmen, of the presort invention to, wafer soiubl. peptides sod, 
as desmop^ssin may be formuUfed in soUd dosage forms of to invention wtou. to 
««, for bonding to an ion exchange resin. Soeb dosage forms may therefore be free of 
an ion exehange resin. For hydrophobic peptides, which deamopmssta is «*, . 
surface, may be pmsen, as taugh. in US-A-5827541, to which refemnco . n»d. for 
fate ddails. For pepndes wim an unpleasan, rasfe (whtoh desmopressin oes no, 
have), a lipid such as a lecite may be pesen, to improve pate, ac«pteo1y, . 
tough, in US-A-6,56339, to which refhmnce is made for ft*, devils. Ote s«eg.es 
fcr to*, masking inch.de convemion of a so.obl« sah ,0 a less soluHe sal, or «. to free 
baae as «angh, by US-A-5738875 and US-A-5837287, and to use of a process d^dosed 
to US-A-5976577 wheceio, prior to ta- drying, a suspension of uncover, or ooafed 
particles of to pharmaceuttcally acrive subsumes) in a earrier matonal * 
.ooled to reduce to viscosity and minimize release of to active subaanc dormg 
processing, as well as beyond to poin, of dislmegration of to form in to mourn to 
Lnimise bad tosto 6o« *. ^de; refemnce is mad. to to cifed pates for forte 



details. 



20 For insoluble or poor* so.ub4e pep,ides havtag a larg. particle srae, xanltan gum may 
h. pres.*, pMiculnrly when to carrkr is formed from geUtin, as to xanlhangum may 
J m a gelatin flocculating .gen,, as dischsed in US-A-563.023, to which reference is 
made for further details. 

As tough, by WO-A-9323017 one or more amino acids having from about 2 to 12 
earbon atoms may be pmae* when *. mariix ,s seleetod from to group 
gelatin, pectin, soy fibre protein and mbrtures toreof. m te fomrularion to pmfened 
Lino acid is glycine, while to preferred matfx fomring agen, is gdarir, , and/or pee« 
ta a particularly pmferted embodiment to dosage form add.uona.ly compnses 
30 mannitol. 
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All excipients will be chosen to be phannaceutically acceptable. 

Pharmaceutical dosage forms of the present invention may be prepared by a process as 
described in GB-A-1548022, which comprises subliming solvent from a composition 
comprising the pharmaceutical substance and a solution of the carrier material in a 
solvent, the composition being in the solid state in a mould. 

The sublimation is preferably carried out by freeze drying a composition comprising the 
active ingredient and a solution of the carrier material in a solvent. The composition may 
include additional ingredients, such as those mentioned above. The solvent is preferably 
water but it may contain a co-solvent (such as an alcohol e.g. fcr/-butyl alcohol) to 
improve the solubility of the chemical. The composition may also contain a surfactant 
e.g. Tween 80 (polyoxyethylene (20) sorbitan mono-oleate). The surfactant may help to 
15 prevent the freeze dried product sticking to the surface of the mould. It may also aid in 
the dispersion of the active ingredient. 

The composition may contain a pH adjusting agent to adjust the pH of a solution from 
which the dosage form is prepared within the range of from 3 to 6, preferably from 3.5 
to 5.5, and most preferably from 4 to 5, for example 4.5 or 4.8. Citric acid is a preferred 
pH adjusting agent, but others including hydrochloric acid, malic acid can be used. Such 
non-volatile pH adjusting agents will not be removed by the freeze drying or other 
sublimation process and so may be present in the final product. 

The mould may comprise a series of cylindrical or other shape depressions in it, each of 
a size corresponding to the desired size of the shaped article. Alternatively, the size of 
the depression in the mould may be larger than the desired size of the article and after 
the contents have been freeze dried the product can be cut into the desired size (for 
example thin wafers). 
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Howeve,, as deseed in GB-A.2.H423, the mourn is prefer*!, a depute. ■ . . 
^of fil mie mate* The « ««ert* ma, eontain mom ft. on. 

2 „ ,o, packaging - comtaeepUv. tablets and Hke 
^ fc filmie matertal ma, be n»de of thetmopfcsue m^ «fe *. *P«- 
^ by thenuofonmng. The pre,«ne4 nUnic mamrtal U a — • ■» 

Laminates of filmic material may also be used. 

ta on. emhodimet,, the mourn conges a me*. pUu - *— « ^ 

caning on. o, mo* depressions. In a prefened p«*ess usmg 

HTcooW «nh a cooling modi- (e.g. houid ntoogen o, aoHd cart™ dtoxtde). 

ft. a«iv« ingredient and any «- dasirad ingmdien. -«■**• 

of pLums of beiow 0.3 nun Hg, for example 0.. .0 0.2 mm is preferred. The ft« 
£TZ- n»y man be .moved 60m one dapmssions in me mo„.d and stmed for 
ra le., mUriarsoro^s^esromgecon^ A— *e 
, ^ arte* product may b. closed by fihnic maKrial as desenbed m G^A-2! i 1423 

A laB t deve,ope4 prooess useful for making phannaoeuuea. dosage fonnarn ac^iance 
l th ,mven ti on i sdescHb rf mGB-A.2.n423 ! m*oh^e K no..am^a^ 

L.S The ptoceas eompnses filling a composition cmpnsmg a pmdetermtnrf 
5 H of active ingredient and a solution o, partU.., hymolvsed gelann tnto a mould, 

men subUming solvent -position so aa ,. pmduce a 

of partially hydrolyaed gelatin oanying the active ingmdtent 
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In order to help ensure an even thickness of product, the side wall or walls of the mould 
may diverging outwards from the base and making an angle with the vertical of at least 
50 at the surface of the composition, as described in GB-A-21 19246 to which reference 
is made for further details. 

5 

Alternatively or in addition, pharmaceutical dosage forms of the present invention may 
be prepared by a process as described in GB-A-21 14440 which comprises freezing a 
composition comprising a solution in a first solvent of a water-soluble or water- 
dispersible carrier material that is inert towards the active ingredient, subliming the first 
10 solvent from the frozen composition so as to produce a product having a network of 
carrier material, adding to said product a solution or suspension of a second non-aqueous 
solvent containing a predetermined amount of the active ingredient and allowing or 
causing the second solvent to evaporate. Reference is made to GB-A-21 14440 for 

further details. 

15 

Alternatively or in addition, pharmaceutical dosage forms of the present invention may 
be prepared by a process as described in GB-A-21 11 184, which comprises introducing 
the liquid medium in the form of droplets beneath the surface of a cooling liquid which 
is maintained at a temperature lower than the freezing point of the liquid medium, the 

20 cooling liquid being immiscible with, and inert with respect to, the liquid medium and 
having a density greater than that of both the liquid medium and the resulting frozen 
particles such that as the liquid droplets float upwards in the cooling liquid towards the 
surface thereof, they are frozen to form spherical particles. The frozen spherical particles 
can be collected at or near the upper surface of the cooling liquid. Reference is made to 

25 GB-A-21 1 1 1 84 for further details. 

Dosage forms in accordance with the invention have improved bioavailability. They are 
intended to be taken orally, and are highly suitable for that purpose. They disperse 
rapidly in the mouth, and may for example be placed under the tongue (sub-lingually), 
30 or they may be placed on the tongue or against the cheek or gingiva. 
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Acceding to a second aspen, of the invent mem - P-ided " dosage tat as 
above for use in meoicine, pamcofcriy. for voiding potmen,, 

5 The invention provides a memod of posing voiding, heating or preventing 
Lea primary noauma. enaresis (PNE), no«nria and/or cent*. dtabe.es 
□.continence, primary nocruma non-Bxte 
insipidus, the method comprising admu.ts.enng an effeove ana ge y 
Zn. f desmopressin U, a sobjee. in an otodisp^ibl. pharmacent.cn. dosage fonn, 

„ rZ.e in a dosage form as descried above. Any ..her disease or conAtion 
Lb,e or prevent by desmopressin ma, similar* be address* by means of ha 
^„„„ The invention merefom extends .0 <he use of desmopmaan m he 
iTnm of an orodispe^e phamsacanrica, fo— . The invanno^so 
» a pack comprising tat orodispersibm phannaneohcol dosage form of 

15 ^ressin mgedter wHh inactions » piece ma dosoge fotm in a p*erfs mourn. 

^T f desmopressin, dte method comprising bringing info — - 

nosage form in a padenfs moud, The instructions may for examp.. bo pnnted on 
20 X^compUmedosageform^nsoidormspensad.ormaybaon. 

prote, infonnation leaflet or insert vrithto the packagtng. 

Ome, peptides .pari from desmopressin are formulate in me fonrn.la.ions desenbod 
invention dterefore extends » a orodispetsibfo phan.ceotico, dosage fomr 
25 of a pharmaceutically active peptide. 

AccorfUsg ro a .tinher aapeo, of the invention, mam is provided a solid phnmtacoutieal 
aZa 1, for exampfo for oml admutistiauon, *. dosage «» «— ^ 
phaLeuticany aotive peptide and an open matrix netivorx canvmg me peptide, 
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open matrix network being comprised of a water-soluble or water-dispersible carrier 
material that is inert towards the peptide. 

Although oral vaccines made ftom fast dissolving dosage forms are known from WO-A- 
9921579, there is no disclosure of pharmaceutical^ active peptides retaining their 
activity after administration. The experimental wo* in WO-A-9921579 merely shows 
the presence in saliva of IgA antibodies to tetanus toxoid following the administration of 
tetanus toxoid by means of an adjuvanted fast dissolving dosage vaccine formulation. 
Formulations of the present invention are not vaccines and do not include adjuvants. 

Pharmaceutical dosage forms of this aspect of the invention contain a pharmaceutically 
active peptide. Such peptides may be directly active per se or they may have one or 
more active metabolites, i.e. they may be prodrugs for the primary or true active 
principle. The peptides may have for example from 2 to 20, preferably from 5 to 15, 
amino acid residues (at least some of which may be D-isomers, although L-isomers will 
generally be predominant). The peptides may be linear, branched or cyclic, and may 
include natural residues or substituents or residues or substituents not found in natural 
peptides or proteins either commonly or at all. Pharmaceutically acceptable salts, simple 
adducts and tautomers are included where appropriate. 



20 



Examples of peptides usefully formulated by means of the invention include 
somatostatin and its analogues including Cyclo(MeAla-Tyr-D-Trp-Lys-Val-Phe) and 
CycloCAsn-Phe-Phe-D-Trp-Lys-Thr-Phe-GABA), enkephalins including Met - 
enkephalin and ^enkephalin, oxytocin analogues such as atosiban (l-deamino-2-D- 
25 Tyr-(OEt)-4-Thr-8-Orn-oxytocin), GnRH analogues such as triptorelin (6-D-Trp-GnRH), 
leuprolide ([D-Leu 6 , Pro 8 -NHEt]-GnRH), degarelix (Ac-D-2Nal-lMCpa-D-3Pal-Ser- 
4Aph(L-Hydrooroty^^ where 2Nal is 2- 

naphthylalanine, 4Cpa is 4-chlorophenylalanine, 3Pal is 3-pyridylalanine, ILys is N(e> 
isopropyllysine, 4Aph is 4-aminophenylalanine and Cbm is the carbamoyl group) and 
30 other GnRH antagonists disclosed in US-A-5925730 and US-A-4072668, and 
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u H^monHBsin It is particularly preferred to formulate by 
vasopressin analogues such such M ^ oeS cribed 
means of the invention agonists of naturally active pep 

Dosage will be as determined by the physician or clinician, depending on the naAu* of 

factors. 

«f a npntide in the manufacture of a dosage form as 
The invention extends to the use of a peptide in the 

described above for treating or preventing a disease or condition which treata 
preventable by a peptide. 

•n. ' ^on also provides a method of treating or preventing a disease or eondition 
described above. 

T„e eoments of eaeh of the doournents refold ,0 in this specify are ineotpotateo 
herein hy reference to the fullest extent allowed by la*. 

- — f - r.^^T—L tha, aspeo*. feahnes 
embodiment muafs — „ ^ M 
anj embodimenta of rhe invendon dcscnbed above speothca 

S desmopressin are applicable also to other peptides. 

Tta invendon will now be illustrated by the following examples. 
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EXAMPLE1 200ug Desmopressin Orodispersible Dosage Form 
Spray-dried fish gelatin (4g) and mannitol (3g) are added to a glass beaker. Purified 
water (93 g) is then added and solution effected by stirring using a magnetic follower. 
The pH is checked and adjusted to 4.8 with citric acid as necessary. 

5 A Gilson pipette can then be used to deliver 500 mg of this solution into each one of a 
series of pre-formed blister pockets having a pocket diameter of about 16 mm. The 
blister laminate may comprise PVC coated with PVdC. The dosed units are then frozen 
at a temperature of -1 10°C in a freeze tunnel with a residence time of 3.2 minutes and 
the frozen units are then held in an upright freezer for a time greater than 1.5 hours at a 
temperature of -25°C (±5»C). The units are then freeze-dried overnight with an initial 
shelf temperature of 10°C rising to +20°C at a pressure of 0.5 mbar. The units can be 
checked for moisture prior to unloading by the drying trace and by the pressurised 
moisture check. 
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In this way, following the general procedure given in Example 1 of WO-A-0061 1 17, a 
desmopressin orodispersible dosage form is prepared using the following ingredients per 
unit dosage form: 

Desmopressin (Polypeptide Laboratories, Sweden) 200 ug 

Mannitol EP/USP (Roquette, Mannitol 35) 15 mg 

Fish gelatin USNF/EP 20 mg 

Citric acid (if necessary) [pH adjusting agent] 9 .*topH4.8 
Purified water [Removed during processing] 

EXAMPLE 2 400ug Desmopressin Orodispersible Dosage Form 

The procedure of Example 1 herein is followed, except that the amount of desmopressin 

per unit dosage form was 400 fig. 
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oflft r^^nressin Orodispersible Dosage Form 
EXAMPLE 3 gOO^gDesmopressmOro^ P eamountofdesmopre ssin 

The procedure of Example 1 herein is followed, except 
per unit dosage form was 800 ug. 

per unit dosage form: 



Desmopressin (Po W^I^or^ 200 ug 

Mannitol EP/USP (flogwrtt*. Mannitol 35) ^ ^ 



6 mg 



Fish gelatin USNF/EP 
Citric acid (if necessary) [pH adjusting agent] ** top . 

Uim [Removed during processmg] 

Purified water 

10 fyampLE 5 ^ugDesmopressmOrodispersibleDosageForm 

EXAMPLE 5 wiug M » . that me amount of 

The procedure of Example 4 herein was followed, except 

desmopressin per unit dosage form was 400 ug. 

^*,PiF6 SOOug Desmopressin Orodispersible Dosage Form 
15 EXAMPLE* SOUugues P me amount of 

The procedure of Example 4 herem was followed, excep 
desmopressin per unit dosage form was 800 ug. 

20 An injectable preparation of desmopres 
following ingredients: 
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Hydrochloric acid (IN) (Merck, Germany) «•* t0 P H 4 

, . . „• q.s. to 1 ml 

Water for injection V 

COMPARATIVE EXAMPLE 2 200ng Desmopressin Conventional Tablet 

Using a conventional wet granulation process, tablets containing the following 
ingredients were prepared: 

Desmopressin (Polypeptide Laboratories, Sweden) 200 ug 

Lactose (Pharmatose 150M, DMV, The Netherlands) 120 mg 

Potato starch (Lyckeby AB, Sweden) 77m 8 
PVP (Kollidon 25, BASF, Germany) 1.8mg 
Magnesium stearate (Peter Greven, Germany) 1 m 8 

Granulation Liquid (water, ethanol) [Removed during processing] 

COMPARATIVE EXAMPLE 3 lOOug Desmopressin Conventional Tablet 

The procedure of Comparative Example 2 was followed, except that the amount of 
desmopressin was 100 ug per tablet 

EXAMPLE 7 Bioavailability of Desmopressin Administered in Accordance with 
Examples 4 to 6 

Study Design 

Twenty-four healthy non-smoking male volunteers were enrolled in the present study. 
The study was designed as a one-centre, open-labelled, randomised, balanced, 4-way 
cross-over phase I study. Each subject was, in a randomised order, administered 
sublingually desmopressin as a 200 ug, 400 ug and 800 ug orodispersible dosage form 
(Examples 4, 5 and 6, respectively) and 2 ug as an i.v. bolus dose (Comparative 
Example 1). Between the doses there was a washout period of 72 hours. In order to 
standardise the buccal mucosa before administration of the orodispersible tablet, the 
subjects were asked to avoid foods, chewing gum etc. Subjects were allowed to brush 
their teeth in the morning before dosing, but without toothpaste. 
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Blood Samples ^mooressin were collected according to the 

Blood samples for plasma concentration of desmopressin we e 

a i < in and 45 min and at 1, 1.5, 2, 3, 4, 6 , 8, i", 
fnllowine schedule: pre-dose and 15, 30 ana « mm «mu 

were collected 5 and 10 minutes post-dosing. 

■ f ^mooressin in plasma was determined by a validated RIA 
The concentration of desmopressin in pw»ma 

10 method. 

Pharmacokinetic Analysis nla ^ a was ^d for the individual volunteer 

The concentration of desmopressin in plasma was anaiyseaior 

US1 A Plasma concent valna Wow limit of ,uan««..o (LOQ) Mowed by 

2. M LOQ wn, - - * - NCA ana,,,, and fc *e 

sLsncs on aoncannauons. Varna, bciow LOQ no. fo,,owad by "* 

ri- *- *. ** -** - - — - *' ^ ° n 

20 concentrations. 

Results of Pharmacokinetic Analysis . m . Q7 

lr ,, administration the mean volume of distribution at steady state (Vss) _ «7 
£ The mean clearance was calculated to be 8.5 dm^/hr and the mean elimination half- 
dm . The mean ear administration of desmopressin 

95 life was determined to be 2.8 hours. ftn« 

25 me rt w™H at 0 5-2 0 hours after dosing. The 

maximum plasma concentrations were observed at 0.5 z.u no 

ZZ ^sm. «— was .4.25, 30.2, and 65.25 *r an om, dosa of 
din^d wim a m«n a—on WW. » n* -» - ^° *~ » 
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bioavailability was determined to be 0.30% with at 95% confidence interval of 0.23- 
0.38%. 

The pharmacokinetics of desmopressin is linear, when administered as the orodispersible 
5 dosage form of Example 4, 5 or 6. 

COMPARATIVE EXAMPLE 4 Bioavailability of Desmopressin Administered in 

Accordance with Comparative Examples 2 and 3 

Thirty six healthy male volunteers (Caucasian, Black and Hispanic) were enrolled in this 
10 study, which was designed as an open label, single dose, 3-way crossover study. Each 
subject was, in a randomised order, administered 200 ug desmopressin as a single 200 
ug tablet (Comparative Example 2), 200 ug desmopressin as two 100 ug tablets 
(Comparative Example 3) and 2 ug as an i.v. bolus dose (Comparative Example 1). 

15 After /.v. administration the mean elimination half-life was determined to be 2.24 hours. 
After oral administration of desmopressin maximum plasma concentrations were 
observed at 1.06 hours (2 x 100 ug) or 1.05 hours (1 x 200 ug) after dosing. The 
maximum plasma concentration was 13.2 and 15.0 pg/ml after an oral dose of 2 x 100 
jig and 1 x 200 jig, respectively. The bioavailability was determined to be 0.13% (2 x 

20 100 ug) or 0.16% (1 x 200 ug). 
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CLAIMS 

!. An orodispersible pharmaceutical dosage form of desmopressin. 

5 2 . A dosage form as claimed in claim 1, which is an orodispersible solid 
pharmaceutical dosage form. 

3 A s „Hd phatmaeeutica. dos*e fon„ comprising desmopressin and an open m«*< 
,„ Lol cany ng the desmopressin, the open man* network bemg compnsrf of . 

4. A dosage form as chimed in Cairn 3, whemin the open matrix netwo* comprises 
gelatin. 

15 5 . A dosage form aa claim* in data 4, whemin *e geladn is fish getorin. 

6 . Adoa^«fonnascta i med i nclaim5,whe rei n t h.nshge..rinia,K,„-ge 1 Ung. 

M 7 A process for preparing a solid pharmaceutical dosage form comprising subliming 
2 M J In a comU» -prising desmopmasm and a somoo. of earner male,*, 
to a solvent, the composition being in the solid sbtte in a mould. 

. A process as claimed in cUint 7, whercin the sublimation is «™d out by freeze 
solvent. 

i . , . . - m 7 nr g wherein the solvent is water. 
9. A process as claimed in claim 7 or », wnercm 
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10. A process as claimed in claim 7, 8 or 9, wherein the pH of the solution is within 
the range of from 3 to 6, preferably from 3.5 to 5.5, and most preferably from4to5. 

11. A dosage form as claimed in any one of claims 1 to 10 for use in medicine. 

5 

12. A dosage form as claimed in any one of claims 1 to 10 for use in voiding 
postponement, or the treatment or prevention of incontinence, primary nocturnal 
enuresis (PNE), nocturia or central diabetes insipidus. 

10 13. The use of desmopressin in the manufacture of an orodispersible pharmaceutical 
dosage form. 

14. A method of treating or preventing a disease or condition which is treatable or 
preventable by desmopressin, the method comprising administering in an orodispersible 

15 pharmaceutical dosage form an effective and generally non-toxic amount of 
desmopressin to a subject. 

15. A method as claimed in claim 14, which is a method of postponing voiding, or 
treating or preventing incontinence, primary nocturnal enuresis (PNE), nocturia and/or 

20 central diabetes insipidus. 

16. A pack comprising an orodispersible pharmaceutical dosage form of desmopressin 
together with instructions to place the dosage form in a patient's mouth. 

25 17. A method for preparing a packaged dosage form of desmopressin, the method 
comprising bringing into association an orodispersible pharmaceutical dosage form of 
desmopressin and instructions to place the dosage form in a patient's mouth. 

18. An orodispersible pharmaceutical dosage form of a pharmaceutically active 
30 peptide. 
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19 . A ^ form =3 *M in «. * is - - 

pharmaceutical dosage form. 

, „. r^rrr'^rrr-- 

the peptide. 

^ogue, a GnRH analogs or a vasopressin analoguo. 
15 gelatin. 

20 a . for preparing a solid pharmaceutical dosage form comprising a 

25 . A process for preparing ' mg subliming solvent from a 

pharmaceutical active 

composition comprising the peptide and a solution 
composition being in the solid state in a mould. 

25 • 4 • ,i n ; m 2526 wherein the sublimation is carried out by 

26. A process as claimed in claim 2526, wherei 
freeze drying a composition comprising the peptide and a solution the 

in a solvent. 

of claims 18 to 24 for use in medicine. 
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27. A dosage form as claimed in any one 
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